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(71) We, Knorr-Bremsb G.m.bJi t a 
German Company, of Moosacher Strasse 80, 
8 Munich 40, Germany, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 
statement: — 

The present invention relates to a valve 
device for supplying fluid to a plurality of 
output lines and is applicable, for example, 
to the protection of multi-circuit compressed- 
air line systems (for example, for multi- 
circuit pneumatic brakes on motor vehicles) 
wherein in the event of failure of a line cir- 
cuit other intact line circuits are shut-off 
relative to the defective line circuit so that 
the pressure necessary for the line system is 
maintained in the intact lines. 

For the purposes of such protection spill 
valves can respectively be connected up- 
stream of the line circuits, each spill valve 
for example comprising a piston-controlled 
shut-off device adapted to be urged into its 
open condition both under the' action of 
compressed air at the supply side and also 
at the line circuit side of the valve. With 
such a spill valve not only are opening and 
closure pressures of the valve different from 
one another, but also the opening pressure 
of the valve is a function of the pressure 
obtaining on the line circuit side thereof. 

The employment of such spill valves to 
protect a multi-circuit compressed-air line 
system has the disadvantage that reliable 
charging-up of intact line circuits of the line 
system from atmospheric pressure may not 
be possible if a line circuit is defective. If, 
for example, the spill valve provided up- 
stream of the defective circuit has a lower 
opening pressure than any other of the spill 
valves, it will not be possible for any of the 
intact circuits to be charged up, since com- 
pressed air will escape via the spill valve 
for the defective circuit into the atmosphere. 

With a view to overcoming this disadvant- 
[Price 33p) 



age, downstream of each of the spill valves 
relative to the direction of pneumatic flow 
there can be provided a respective throttle 50 
point that serves to establish on the line 
circuit side of the shut-off device of the 
valve a dynamic pressure permitting any line 
circuits connected to spill valves with greater 
opening pressures than the others to be 55 
filled also. However, to build up a prede- 
termined dynamic pressure in each case, the 
air flow must be in a predetermined ratio 
to the cross-section of the relevant throttle 
point A constant air flow is generally im- 60 
possible, however, for example because of 
variation in the speed of an air compressor 
of a vehicle-brake system. Thus, to ensure 
functioning efficiency the throttle cross-sec- 
tion should in each case be automatically 65 
variable as a function of the momentary air 
flow. However, this involves constructions 
which tend to be complicated as well as 
subject to breakdown. Further, if with these 
spill valves opened the line circuits are inter- 
connected only via the throttle points and 
can be replenished only via the those throttle 
points, whether by reciprocal replenishment 
or from an air compressor, large throttling 
and time losses tend to arise. 

With a view to overcoming this difficulty, 
in the case of a three-circuit line system 
one of the line circuits can be connected, 
unthrottled, with the other two line circuits 
throttled in the above-described manner, the 80 
unthrottled line circuit being connected with 
the other two line circuits via a spill valve 
and respective non-return valves. 

In order that the unthrottled line circuit 
may be filled, the opening pressure of the 85 
spill valve for this circuit must be lower 
than the opening pressures of the spill valves 
for the other two line circuits. However, 
the consequence of this is that, in the event 
of breakdown of the unthrottled line circuit, 90 
the pressure in the other two line circuits 
falls correspondingly. Furthermore, the pro- 
tective arrangement described in this para- 
graph cannot readily be adapted for pneu- 
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matic line systems with more than three 
line circuits. 

It is accordingly desirable to provide 
means for protecting a multi-circuit com- 
5 prcssed-air line system that overcome the 
various difficulties discussed above and yet 
take a relatively uncomplicated construc- 
tional form. 
According to the present invention, there 

10 is provided a valve device comprising a 
plurality of flow control valves having re- 
spective fluid inlets for connection to a 
common fluid input and having respective 
fluid outlets for connection to respective 

15 fluid output lines, there being respective by- 
pass paths, arranged for conducting fluid 
from the common fluid input to the respec- 
tive fluid outlets without passing through the 
flow control valves, including respective 

20 throttles in series with respective non-return 
valves. 

Where each flow control valve of a valve 
device embodying the invention is such 
that fluid pressure to which the valve is 

25 subjected at the fluid outlet thereof pro- 
motes opening of the valve, it is possible 
for output lines respectively connected to 
the fluid outlets of the flow control valves 
all to be charged up in relatively rapid man- 

30 ner above atmospheric pressure by a com- 
pressed-air source connected to the com- 
mon fluid input, since air flowing into the 
output lines via the by-pass paths promotes 
the opening of the flow control valves. After 

35 the flow control valves have opened, the 
output lines can all be supplied unthrottled 
and are in unthrottled connection with one 
another, so that down to a predetermined 
minimum pressure, for example in the event 

40 of failure of the compressed-air supply, pres- 
sure compensation can take place un- 
hindered between the individual output lines. 
If the pressure in one of the output lines cot- 
lapses as a result of leakage, the associated 

45 flow control valve will, because of the ac- 
companying drop in pressure at its fluid 
outlet to atmospheric pressure, close and 
subsequently remain closed until the intact 
output lines are fully charged un, and this 

w will be so whatever the initial pressures ob- 
taining in the intact output lines. While the 
flow control valve for the leakina output line 
remains closed, only a small quantity of air 
is able to flow through the associated bv- 

55 pass paths into the atmosphere, so that 
there is no substantial energv loss. Even 
in the event of simultaneous'lcakase from 
a plurality of the output lines, the intact 
output lines can still be fully charged up. 

oo Each flow control valve of a valve de- 
vice embodying the invention may be adap- 
ted to open when the sum of fluid pressures 
to which the flow control valve is subjected 
via the fluid inlet and fluid outlet of the 

65 valve exceeds a respective predetermined 



value. Alternatively, each of the control 
valves may be adapted to open in depend- 
ence upon the fluid pressures to which it is 
subjected via its fluid oullet and a control 
inlet thereof, for example when the sum of 70 
these pressures exceeds a predetermined 
minimum value. In the latter case, the con- 
trol inlet of each flow control valve may be 
connected to the associated by-pass path 
at a point lying between the common fluid 75 
input and the throttle io that path. Alter- 
natively, the control inlet of each flow con- 
trol valve can be connected to the asso- 
ciated by-pass path at a point lying between 
the fluid outlet of that valve and the throttle 80 
m that path. In this case, opening of the 
flow control valves is completely independent 
of the dynamic pressure established up- 
stream of the throttles and, consequently, of 
the cross-sections of the throttles; further 85 
opening of a flow control valve connected 
to a vented output line is always prevented. 

In a valve device embodying the inven- 
tion, the throttle and the non-return valve 
connected in series in each by-pass path of 90 
the device may be connected with the 
throttle interposed, in the by-pass path be- 
tween the non-return valve and the fluid 
outlet of the associated flow control valve* 
alternatively, the non-return valve may be 95 
interposed, in the by-pass path, between 
tnc throttle and the fluid oullet of the asso- 
ciated flow control valve. 

It will be appreciated that the flow con- 
rol valves of a valve device embodying the 100 
invention may take the form of spill valves 
4 In a valve device embodying the inven- 
tion, at least one of the flow control valves 
niay have connected in series therewith an 
additional non-return valve arraneed so as 105 
to permit fluid to flow, from the~ common 
lluid input of the device, through the flow 
control valve to the associated fluid output 
line when that flow control valve is open 
Tins may be expedient, for example, in the 110 
case of a fluid control valve whose fluid out- 
let is connected to an output line supplying 
a line circuit of only small air storage 
volume, since the presence of such an addi- 
tional non-return valve prevents any small 115 
volume of air in such a circuit from bein- 
discharged into other line circuits as a re- 
sult of pressure compensation. 

Where it is desired that one output line 
should only be filled after filling of another 120 
output line is under way. the by-pass path 
associated with the first-mentioned fluid con- 
trol valve may include a shut-off valve 
adapted to open upon opening of the second- 
mentioned flow control valve. 125 

Each flow control valve of a device em- 
bodying the invention may comprise a valve 
piston resiliently biased, in a direction along 
the axis of a cylinder in which the piston 
is accommodated for reciprocal movement 130 
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along that axis, towards a valve-closure 
position in which a closure surface of the 
piston closes the free end of a valve tube 
projecting into the cylinder. In this case, 
5 the valve tube and the cylinder of each flow 
control valve are respectively arranged to 
be in communication with the fluid inlet 
and the fluid outlet of the valve, or vice 
versa, so that fluid pressures to which the 

10 valves is subjected via the fluid inlet and 
fluid outlet thereof urge the valve piston 
towards a valve-opening position in which 
the closure surface of the piston is displaced 
from the free end of the valve tube such 

15 that the flow control valve is open. 

In the case where the valve tube and the 
cylinder of each flow control valve are re- 
spectively arranged to communicate with the 
fluid outlet and the fluid inlet of the flow 

20 control valve, a valve device embodying the 
invention may be constructed so that the 
fluid inlet of at least one of its flow control 
valves is in communication with a respective 
annular gap that is formed between mutu- 

25 ally adjacent axially-extending surfaces of 
the piston and the cylinder of each of the 
flow control valves to provide the by-pass 
path associated therewith and is bounded, in 
the direction opposite, to that in which the 

30 valve piston is resfliently biased, by a seal- 
ing ring received in a circumferentially- 
extending peripheral groove in the piston. 
In this case, the peripheral groove in each 
valve piston communicates with an aperture 

35 in the closure face of the piston by way of 
a throttling duct and the sealing ring re- 
ceived in the groove is formed so as to per- 
mit fluid to flow from the associated annu- 
lar gap via the groove to the throttling duct 

40 but not from the throttling duct via the 
groove to that annular gap. The annular 
gap, throttling duct, and sealing ring and 
peripheral groove associated with each flow 
control valve accordingly provide for that 

45 valve the requisite by-pass path including 
a throttle connected in series with a non- 
return valve. The sealing ring received in 
the peripheral groove in the valve piston of 
each of the flow control valves may be 

50 formed with sealing lips which bear in the 
axial direction against respective opposite 
radially-extending faces of the groove. Where 
a valve device embodying the invention is 
constructed in accordance with the present 

55 or the previous paragraph, at least one of 
the flow control valves may include a seal- 
ing ring arranged, coaxially in an annular 
chamber defined by the cylinder and the 
valve piston at the valve tube side of the 

60 piston, so as to permit fluid to flow from the 
fluid inlet of the flow control valve to the 
valve tube side of the piston but not from 
that valve tube side of the piston to the 
fluid inlet of the flow control valve. The 

65 sealing ring in the annular chamber thus 



serves as a shut-off valve such as mentioned 
above. The ring may for example have seal- 
ing lips which bear in the radial direction 
against respective opposite circumferential 
surfaces defining the annular chamber re- 70 
ceiving it. 

Where in a valve device embodying the 
invention the by-pass paths associated with 
a first one of the flow control valves includes 
a shut-off valve adapted to open upon open- 75 
ing of a second one of the flow control 
valves and the flow control valves comprise 
valve pistons such as mentioned above ac- 
commodated in respective cylinders between 
these pistons and which respective annular 80 
gaps are formed, the annular gap formed 
between mutually adjacent axially-extending 
surfaces of the piston and the cylinder of 
this first one of the flow control valves may, 
in addition to being bounded by a sealing 85 
ring in the direction opposite to that in 
which the piston is resiliently biased, be 
bounded, in the direction in which the pis- 
ton is resiliently biased, by a further sealing 
ring preventing communication between the 90 
fluid inlet of this first flow control valve 
and the associated annular gap. In this 
case, this annular gap is arranged to com- 
municate with a duct which opens into the 
cylinder of the above-mentioned second 95 
one of the flow control valves at a point 
which, except when the piston of this second 
one of the flow control valves is displaced 
into its valve-opening position, is sealed 
from the annular gap formed between mutu- 100 
ally adjacent axially-extending surfaces of 
the piston and cylinder of the second one 
of the flow control valves. In effect, there- 
fore, the piston of the second one of the 
flow control valves serves as the slide of a 105 
shut-off valve in the form of a slide valve 
controlling the supply of fluid, via the above- 
mentioned duct, from the common fluid in- 
put into the annular gap formed between 
the piston and cylinder of the above-men- 110 
tioned fkst one of the flow control valves. 

It will be appreciated that a valve device 
embodying the invention can be incorpora- 
ted in a pneumatic supply system having 
any desired number of pneumatic line cir- 115 
cuits. For this purpose, the fluid inlets of 
the flow control valves of the valve device 
are connected to a common pneumatic in- 
put line of the system while the fluid out- 
puts of the flow control valves are connected 120 
to respective pneumatic supply lines for the 
pneumatic line circuits. Such a pneumatic 
supply system can be used for a multi- 
circuit pneumatic brake system if the 
pneumatic supply lines are connected to re- 125 
spective pneumatic line circuits of the brake 
system. Such a brake system may be in- 
corporated in a motor vehicle, for example. 

For a better understanding of the inven- 
tion, and to show how it can be carried into 130 
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effect, reference will now be made, by way 
of example, to the accompanying diagram- 
matic drawings, in which: 

Figures 1 and 2 schematically show two 
forms of three-line pneumatic supply system 
embodying the invention. 

Figure 3 schematically shows a four-line 
pneumatic supply system embodyinc the in- 
ventjon. 

Figure 4 is a plan view of a valve device 
embodying the invention, and 

Figure 5 is a sectional view of the device 
shown in Figure 4. 

The pneumatic supply system illustrated 
in Figure 1 has an input line along which 
compressed air is supplied to a common 
fluid input 2 to which respective fluid inlets 
of three spill valves 6 are connected, so that 
compressed air is supplied to each valve 
The spill valves 6 have respective fluid out- 
lets connected to output lines 3, 4 and 5 
which respectively lead to three pneumatic 
line circuits to be supplied with compressed 
air. Between the fluid inlet and outlet of 
each spill valve 6 there extends a by-pass 
line 7 in which a throttle 8 and a non- 
return valve 9 are connected in scries, the 
throttle being upstream of the non-return 
valve relative to the direction of fluid flow 
Between the throttle 8 of each by-pass line 
7 and the fluid inlet of the associated spill 
valve 6 a control line 10 branches off from 
the by-pass line to a control inlet of the soil! 
valve. Advantageously, the spill valves* 6, 
the throttles 8 and the non-return valves 9 
are, together with the by-pass lines 7. the 
control lines 10 and the lines leading from 
the common input 2 to the respective fluid 
inlets of the valve 6, disposed within a 
housing 11 (indicated only in dot-dash lines). 

The pneumatic supply svstem illustrated 
in Figure 1 operates as follows. With the 
three line circuits initially at atmospheric 
pressure, compressed air is supplied in the 
direction of the arrow 1 to the common 
fluid input 2. Because the spill valves 6 are 
initially closed, compressed air is not sup- 
plied from the fluid input 2 to the lines 3, 
4 and 5 directly. However, because of the 
presence of the by-pass lines 7 respectively 

imJS% i ^ alv ^. 6 ' some Preliminary 
rilling of the three line circuits through the 

Sl oi^ 5 h P° ssibIe - the nonreturn 
\alves 9 being arranged to permit fluid flow 
between the respective fluid inlets and out- 
lets of the valves 6. Each of the spill valves 
6 is constructed so that its opening is pro- 
moted both by fluid pressure at its control 
inlet and by fluid pressure at its fluid outlet. 
Accordingly, the throttled build-up of pres- 
sure on the line circuit side of the spill 
valves 6 due to air flow through the re- 
spective by-pass lines 7 assists Spcning of 

primarily however because of the dynamic 
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pressures built-up upstream of the throttles 
8 and communicated through the control 
lines 10 to the respective control inlets of 
the spill valves 6. In this way opening of 
the spill valves 6 is accelerated. Upon open- 
ing of the spill valves 6 compressed air is 
able to flow unhindered into the three line 
circuits through the lines 3, 4 and 5 re- 
spectively, until these circuits are completely 
filled, the three line circuits remaining in 
unthrottled connection with one another 
during normal operation of the pneumatic 
supply system. 

. If. for example, as the result of a defect 
in the air compressor, the compressed air 
supply to the common fluid input 2 fails 
air can, if need be, flow unthrottled from 
one line circuit into the other until the 
pressure in the entire supply system has di- 
minished so as to fall below a minimum 
pressure, i.e. the opening pressure of the 
spill valves 6. Upon closure of the spill 
valves 6 further pressure compensation be- 
tween the various line circuits is prevented 

valves C 9 UOt ° f ^ prescnce of thc nonreturn 
If one of the line circuits becomes defec- 
tive due to a leak, the pressure in the line 
circuit will fall to atmospheric pressure. The 
corresponding fall in pressure at thc fluid 
outlet of the spill valve 6 connected to that 
;nc circuit through the relevant one of the 
lines 3 4 and 5 results in closure of the 
spill valve until the pressure in each of the 
other two line circuits has increased to such 
an extent that the opening pressure of the 
spill valve 6 for the defective circuit, which 
opening pressure has been increased as a 
result of the pressure decrease in the defec- 
tive I me circuit, has been attained. 

With the spill valve 6 for the defective 
line circuit closed, only a small quantity of 
air is able to flow into the atmosphere via 
the associated by-pass line 7. In this man- 
ner, it is ensured that the two remaining in- 
tact hue circuits can nonetheless be charged 
up to full operating pressure. In this re- 
spect, the initial pressure obtaining in the 

IK, T ? Jr /-« ilS of no ^nificance. In 
the event of failure in two of the three line 115 

ally be filled by the air compressor. 
. {J? e Pneumatic supply system illustrated 
m Figure 2 is the same as that illustrated in 
Fisure 1 except for the fact that instead of 120 
being respectively connected by the control 
ines 10 to the by-pass lines 7upstrea^ of 
the respective throttles 8 the control inlets 
of the spill valves 6 are respectively con- 
nected by control lines 12 to the by-pass 125 

£ Jnct° WnStrea , tn u 0f the res Pective throttles 
but upstream of the respective non-return 
valves 9. This modification is advantag?- 
ous inasmuch as opening of the valves 6 is 
independent of the dynamic pressures that 130 
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builds-up upstream of the throttles 8 and 
therewith independent of the respective 
throttling cross-sections of the throttles. On 
failure of one of the three line circuits due 
5 to leakage, the pressure communicated to 
the control inlet of the spill valve 6 con- 
nected to the defective line circuit will drop 
to atmospheric pressure independently of 
the pressures established in the other, in- 
10 tact line circuits. Consequently it is im- 
possible for the spill valve 6 connected to 
the defective line circuit to be opened. As 
compressed air is able to flow away into 
the atmosphere, via the by-pass line 7 asso- 
15 dated with the defective line circuit, only 
to a small extent, losses can be kept at an 
extremely low level. 

The four-line pneumatic supply system 
illustrated in Figure 3 comprises a housing 
20 15 into which compressed air is supplied 
from an air compressor (not shown) along 
a fluid input line 16. From the housing 15 
there extend four pneumatic supply lines 17, 
18, 19 and 20 which are connected to re- 
25 spective pneumatic line circuits. The lines 
17 and 18 may for example be connected 
to respective service brake circuits of a 
truck-trailer combination, while the lines 
19 and 20 may respectively be connected 
30 to a line circuit for a trailer and parking 
brake and a line circuit for secondary load. 
To enlarge the air storage volume of the 
line circuits connected to the lines 17 and 
18, these lines respectively communicate with 
35 two supply air reservoirs 21. 

Disposed in the housing 15 are four spill 
valves 22, 23, 24 and 25. The spill valves 
22 and 23 have respective fluid inlets con- 
nected to the input line 16 and respective 
40 fluid outlets connected to the lines 17 and 
18. Extending between the fluid inlet and 
the fluid outlet of each of the spill valves 
22 and 23 is a by-pass path 28 containing 
a throttle 26 and a non-return valve 27 con- 
45 nected in series with one another. In each 
case, the non-retum valve 27 is arranged 
so as to permit fluid flow from the fluid 
inlet to the fluid outlet of the associated 
spill valve and, upstream of the non-return 
50 valve relative to this direction of flow, the 
by-pass line 28 is connected via a control 
line to a control inlet of the spill valve. It 
will be noted that the positions of the 
throttle 26 and the non-return valve 27 in 
55 each of the by-pass lines 28 are reversed 
relative to the positions of the throttle 8 and 
non-return valve 9 in each of the by-pass 
lines 7 of the pneumatic supply system illus- 
trated in Figure 1. 
60 The spill valves 24 and 25 respectively 
have fluid inlets connected through respec- 
tive non-return valves 34 to the fluid input 
line 16 and respectively have fluid outlets 
connected to the lines 19 and 20. Each of 
65 the spill valves 24 and 25 is bridged by a 



respective by-pass line 31 extending be- 
tween the fluid outlet of the spill valve and 
the input line 16 and having connected in 
series therein a non-return valve 29, a 
throttle 30 and a shut-off valve 32. The 70 
shut-off valves 32 are adapted to open upon 
opening of the spill valves 22 and 23, re- 
spectively, and the non-return valves 29 are 
arranged to permit fluid flow from the re- 
spective shut-off valves 32 through the 75 
throttles 30 to the respective fluid outlets 
of the spill valves 24 and 25. The by-pass 
lines 31 are interconnected via a line 33 re- 
spectively communicating with the by-pass 
lines 31 downstream of the respective shut- 80 
off valves 32. 

Because of the presence of the shut-off 
valves 32, the line circuits supplied by the 
lines 17 and 18 will be filled before the 
line circuits supplied by the lines 19 and 20 85 
assuming that atmospheric pressure initially 
obtains in all four line circuits. Prior to 
opening of the spill valves 22, 23, 24 and 
25 compressed air supplied from the com- 
pressor along the fluid input line 16 passes 90 
via the by-pass lines 28 into the line circuits 
respectively connected to the lines 17 and 
18, preliminary filling of the line circuits 
respectively connected with the lines 19 and 
20 being impossible initially because with 95 
the spill valves 22 and 23 being closed the 
shut-off valves 32 are closed also. The spill 
valves 22 and 23 are constructed such that 
the pressures built-up in the line circuits 17 
and 18 and thus at the respective fluid out- 100 
lets of the spill valves 22 and 23 promote 
opening of the spill valves, which open be- 
fore the spfll valves 24 and 25. Upon 
opening of the spill valves 22 and 23 the 
shut-off valves 32 open, whereupon com- 105 
pressed air is able to flow via the by-pass 
lines 31 into the line circuits respectively 
connected to the supply lines 19 and 20. 
Both the spill valves 24 and 25 are construc- 
ted such that the consequent build-up of 110 
pressure in the line circuits respectively con- 
nected therewith and thus at their respective 
fluid outlets promotes opening of the spill 
valves. Each of the spill valves 24 and 25 
has a control inlet to which the fluid inlet 115 
of the valve is connected. 

The presence of the non-return valves 34 
prevents compressed air from flowing, out 
of the line circuits connected with the lines 
19 and 20 and having no supply air reser- 120 
voirs. into the other two line circuits. All 
of the spill valves 22, 23, 24 and 25 are 
effectively shut-off valves whose opening is 
determined by the pressures to which they 
are respectively subjected via their fluid out- 125 
lets as well as their control inlets. Whilst 
the fluid inlets of these valves are shown 
as distinct from the control inlets thereof, 
each of these valves may be a valve whose 
fluid inlet also serves as control inlet, the 130 
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valve in this case having no separate control 
inlet 

The valve device illustrated in Fieures 4 
and 5 incorporates pneumatic circuitry 
equivalent to that illustrated in Figure 3 H 
it is assumed that the spill valves have no 
separate control inlets, the fluid inlets of 
these valves also serving as control inlets. 

As may be gathered from Figure 5. the 
valve device illustrated comprises a lower 
housing part 35 which is secured to a hous- 
ing cover 36 therefore by means of a screw 

i i see J F,sure , 4) " An inner chamber 38 
of the device defined by the housina cover 
36 is connected with the atmosphere" via an 
air filter 39 provided in the cover. The 
valve device is assembled symmetrically 
relative to a plane enclosing the lonaitudinal 
axis of the securing screw 37 and extendina 
perpendicular to the longitudinal axis of J 
fluid input pipe 16 extending from the hous- 
ing pari 35 for connection to an air com- 

;„„ [% * d 20 whl( i h pr °J ect from the hous- 
ing 35 for connection to respective line cir- 
cuits the flu.d supply pipes 17 and 19 are 
accordingly the ones to be seen in Fiaurc 

v v? # h0WS „ a section aIo "S the line 
V— V of Figure 4. 

.»,I ,,e h " us I in S'. ow er Part 35 is formed with 
two paral el cylinder bores 40 and 41 which 
respectively accommodate two valve pistons 
42 and 43 for reciprocal displacement there- 
in along the respective axes of the bores. 
The valve pistons 42 and 43 are respectively 
resiliency biased, by means of sprinas 44 

™E°S dy ., b ? ril * between the h o»sing 
cover 36 and the pistons, towards respective 

i™- Ca,S 4 ? prov ^ ded bv ,he free ends of 
respective valve tubes 46 that project into 

Lnn.c y, f,t er b ? res 1° and 4I - the internal 
bores of the valve tubes 46 respectively com- 

m T, C n ,,ng wi,h the fluid supply pipes 17 
and 19. An annular chamber 47 constituted 
by the space around the valve tube 46 in 
the cylinder bore 40 communicates whh the 
flmd input pipe 16 via a connecting bore 
49. while an annular chamber 48 constituted 
Dy the space around the valve tube 46 in the 
cylinder bore 41 communicates with the 
fluid input pipe via a connecting bore 50 
Ir. < ^ t ^ nal d,ameter s "f *e valve pistons 
?U« I t 3 a" C res P ec t< v ely somewhat smaller 
than the diameters of the cylinder bores 40 
and 41. so that an annular gap 51 is formed 
between the cylindrical wall of the cylinder 

™!fJ° n Au d ^ 0pposed circumferential 
Z ™ ° f , th « valve fston 42 while an annu- 
Jar gap 52 is formed between the cylindrical 
wall of the cyl nder bore 41 and the opposed 
circumferennal surface of the valve piston 
il' J h ? l nnular 8 a PS 51 and 52 are re- 
spectively bounded, in the upward direction 
as seen in Figure 5. towards the upper ends 
of the pistons 42 and 43 by seahng rings 



54 retained in respective annular grooves 
53 formed in the pistons 42 and 43 the 
sealing rings 54 respectively having lips' that 
bear in sealing manner against the respec- 
tive cylindrical walls of the cylinder bores 
40 and 41. Each of the sealing rings 54 
has two sealing lips which bear, in the axial 
direction, against respective radially-extend- 
ing faces defining the associated annular 
groove 53. The bases of the annular grooves 
53 are connected by respective throttling 
ducts 56 to axially-extending blind bores 

55 respectively provided centrally in the 
valve pistons 42 and 43. the blind bores 55 
respectively opening towards the openings 
defined by the respective free ends of the 
valve tubes 46. The annular gaps 51 and 
52 are respectively enlarged by circumfer- 
entially-extenriing annular recesses 57 formed 
in the valve pistons 42 and 43 

The cylinder bores 40 and 41 are sepa- 
rated from one another by a housing wall 
having a central cavity 59 from which 
connecting bores 60 and 61 respectively 
™ £1° ^^Jjpder bores. The connect- 
ing bore 60 leaduig into the cylinder bore 
40 associated with the fluid supply oiDe 17 
meets lhe cylinder bore 40 at a position in 

ni nn 35 v h °i Vn in ? ! « ure 5 the valv e 
piston 42 has its lower face in abutment 

against the opposed valve seat 45 so as to 

prevent compressed air flowing from the 

h^7 np . Ut .E ,pe 16 , via tne annu,a f cham- 
~ ' • V? the supp,v P'P e 17 throuah the 
associated valve tube 46. the bore ^60 is 
sealed oil from the annular eap 57 bv the 
sealing ring 54 extending around the 'valve 
piston 42. The cylindef bore 61 leading 
into the cylinder bore 41 associated witn 
the supply p,p e 19 however meets the cylin- 
cter bore 41 at a position in the locality of 

Vision f 43! SS 57 eXtmiinS ™™ **» 
The annular gap 52 formed between the 
cylindrical wall of the cylinder bore 41 and 110 
tne opposed circumferential surface of the 

from",!? iS b ? unded "ear ''ts end remote 
trom the associated spring 44 by a sealine 
ring 62 which seals that annular gap from 
he annular chamber 48 extending around 115 
the valve tube 46 below the valve piston 
43. Additionally, there is arranged in the 
annular chamber 48 connected to the fluid 
input pipe 16 a sealing ring 63 which ex- 
tends around the valve tube 46 below the 

r^.r 10 " 43 and has seai ' m S »PS bearine. 
S a ">7" respective opposite circumferen". 

S'l, tC !? d,ns surfaces definin S the annular 
chamber 48. so as to seal off the annular 
chamber 48 from the fluid input pipe 16 

The valve device illustrated in Fiaures 4 
and 5 operates as follows. If the line cir- 
tuns respectively connected to the fluid sup- 
p y pipes 17 and 19 are not filled, i.e. if 
atmosphenc pressure obtains therein, com- 130 
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pressed air supplied by the air compressor 
to the fluid input pipe 16 first of all flows 
via the connecting bores 49 and 50 respec- 
tively into the annular chambers 47 and 48 
5 located below the valve pistons 42 and 43. 
The sealing ring 63 arranged in the annular 
chamber 48 is so designed that air flow from 
the fluid input pipe 16 of the air compres- 
sor into the annular chamber 48 is not sub- 

10 stantially hindered, whereas air flow in the 
opposite direction is impossible because of 
the radially-bearing sealing lips of the seal- 
ing ring 63. The sealing ring accordingly 
co-operates with the walls of the annular 

15 chamber 43 act as a non-return valve per- 
mitting fluid flow from the fluid input pipe 

16 to the annular space defined between 
the sealing ring 63 and the lower face of the 
valve piston 43. The pressure building up 

20 below the valve pistons 42 and 43 as a re- 
sult of the supply of compressed air via the 
fluid input pipe 16 is, initially, not adequate 
to lift the valve pistons 42 and 43 from their 
respective associated valve seats 45 against 

25 the force of the respective springs 44. In 
the cylinder bore 40, compressed air having 
entered the annular chamber 47 is able to 
flow into the annular gap 51 and from there, 
under the sealing ring 54 extending around 

30 the valve piston 42, into the annular groove 
53 in which this sealing ring is received. 
The flowing of air into the vented housing 
cover chamber 38 and the flowing of air 
back into the annular gap 51 is prevented 

35 by the sealing lips of this sealing ring, which 
then bear against the opposed axially-ex- 
tending faces of the groove receiving this 
ring. The compressed air then flows, via 
the throttling duct 53 and the blind bore 

40 55 provided in the valve piston 42, through 
the associated valve tube 46 to the fluid 
supply pipe 17 connected therewith. The 
pressure accordingly built up in the valve 
tube 46 below the valve piston 42 acts on 

45 this piston in concert with the pressure in 
the annular chamber 47, thereby assisting 
lifting-off of the valve piston 42 from the 
associated valve seat 45. When the valve 
piston 42 has been lifted off from its asso- 

50 ciated valve seat, compressed air is able to 
flow in unthrottled manner from the fluid 
input pipe 16 into the fluid supply pipe 

17 and thus into the associated line circuit. 
In the cylinder bore 41, the compressed 

55 air admitted to the space beneath the lower 
face of the piston 43 cannot, due to the 
presence of the sealing ring 62 extending 
around the piston 43 at the lower end there- 
of, flow out of the annular chamber 48 into 

60 the annular gap 52 and, from there, via the 
groove 53 of the piston 43 and the asso- 
ciated throttling bore 56 and blind bore 55 
into the fluid supply pipe 19 through the 
associated valve tube 46. Consequently no 

65 pressure assisting lifting-off of the valve pis- 



ton 43 from its associated valve seat 45 is 
built-up within the associated valve tube 
46 initially. Only as the valve piston 42 is 
lifted off from its associated valve seat 45 
does the outermost sealing lip of the sealing 70 
lip 54 extending around the valve piston 
42 slide above the location where the con- 
necting bore 60 meets the cylinder bore 40. 
When this happens, compressed air is able 
to flow from the annular gap 57 via the 75 
connecting bore 60 into the cavity 59 and, 
from there, through the connecting bore 61 
into the annular gap 52. Compressed air 
reaching the annular gap 52 is then able to 
flow past the two inner sealing lips of the 80 
sealing ring 54 extending around the valve 
piston 43 into the associated throttling duct 
56 and blind bore 55 so that pressure builds 
up within the valve tube 46 beneath the 
valve piston 43. This build-up of pressure 85 
assists lifting-off of the valve piston 43 from 
the associated valve seat 45 under the action 
of compressed air reaching the valve tube 
side of the piston 43 via the sealing ring 
63. Upon lifting-off of the piston 43 from 90 
the associated valve seat 45 compressed air 
is able to flow in substantially unthrottled 
manner from the fluid input pipe 16 into the 
fluid supply pipe 19. 

The construction of the other half of the 95 
valve device illustrated in Figures 4 and 5, 
Le. that half provided with the fluid supply 
pipes 18 and 20 is, as already stated, the 
same as the construction of the half, just 
described, provided with the fluid supply 100 
pipes 17 and 19. The cavity 59 in the wall 
58 separating the cylinder bores 40 and 41 
is connected with a corresponding cavity in 
a wall separating the two equivalent cylinder 
bores respectively associated with the fluid 105 
supply pipes 18 and 20. 

The axial width of each of the annular 
recesses 57 respectively formed in the pis- 
tons 42 and 43 corresponds, at least approxi- 
mately, to the maximum axial stroke of the 110 
pistons. 

WHAT WE CLAIM IS: — 

1. A valve device comprising a plurality 

of flow control valves having respective fluid 115 
inlets for connection to a common fluid in- 
put and having respective fluid outlets for 
connection to respective fluid output lines, 
there being respective by-pass paths, 
arranged for conducting fluid from the com- 120 
mon fluid input to the respective fluid out- 
lets without passing through the flow control 
valves, including respective throttles in series 
with respective non-return valves. 

2. A valve device as claimed in claim 1, 125 
wherein each of the said flow control valves 

is adapted to open when the sum of fluid 
pressures to which the flow control valve 
is subjected, when the device is in use, via 
the fluid inlet and fluid outlet of the flow 130 
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control valve exceeds a respective predeter- 
mined value. 

3. A valve device as claimed in claim 1, 
wherein each of the said flow control valves 

5 is adapted to open in dependence upon fluid 
pressures to which the flow control valve 
is subjected via the fluid outlet and a con- 
trol inlet thereof when the device is in use. 

4. A valve device as claimed in claim 
10 3. wherein the control inlet of each of the 

said flow control valves is connected to the 
associated by-pass path at a point lyine be- 
tween the common fluid input and" the 
throttle included in that path. 

15 5. A valve device as claimed in claim 
3, wherein the control inlet of each of the 
said flow control valves is connected to the 
associated by-pass path at a point lying be- 
Iween the fluid outlet of the flow control 

20 valve an thed throttle included in that path. 

6. A valve device as claimed in claim 
3 or 4. wherein the throttle and the non- 
return valve included in each of the said 
by-pass paths are connected with that 

25 throttle interposed, in the by-pass path, be- 
tween that non-return valve and the fluid 
outlet of the associated flow control valve. 

7. A valve device as claimed in claim 
or 4> wnerc "* tn e throttle and the non- 
30 return valve included in each of the said 

by-pass paths are connected with that non- 
return valve interposed, in the by-pass path, 
between that throttle and the fluid outlet 
of the associated flow control valve. 

35 8. A valve device as claimed in any one 
of claims 3 to 7, wherein each of the said 
flow control valves is adapted to open when 
the sum of fluid pressures to which the flow 
control valve is subjected, when the device 

40 is in use, via the control inlet and fluid out- 
let of the flow control valve exceeds a re- 
spective predetermined value. 

9. A valve device as claimed in any pre- 
ceding claim, wherein the said flow control 

45 valves respectively comprise spill valves. 

10. A valve device as claimed in any 
preceding claim, wherein at least one of the 
said flow control valves has connected in 
series therewith an additional non-return 

50 valve arranged so as to permit fluid to flow, 
from the said common fluid input, through 
the flow control valve to the associated fluid 
output line when, in use of the device, the 
flow control valve is open. 

55 11. A valve device as claimed in anv 
preceding claim, wherein the by-pass path 
associated with a first one of the said flow 
control valves includes a shut-off valve 
adapted to open upon opening of a second 

60 one of the said flow control valves. 

12. A valve device as claimed in claim 
1 or 2, or as claimed in claim 9, 10 or 11 
when read as appendant to claim 1 or 2, 
wherein each of the said flow control valves 

65 comprises a valve piston resiliently biased 



in a direction along the axis of a cylinder 
in which the piston is accommodated for 
reciprocal movement along that axis, to- 
wards a valve-closure position in which a 
closure surface of the piston closes the free 70 
end of a valve tube projecting into the cylin- 
der, the valve tube and the cylinder being 
respectively in communication with the fluid 
inlet and the fluid outlet of the flow control 
valve, or vice versa, so that fluid pressures 75 
to which the flow control valve is subjected 
via the fluid inlet and fluid outlet thereof 
when the device is in use urge the valve 
piston to a valve-opening position in which 
the said closure surface is displaced from 80 
the said free end such that the flow control 
valve is open. 
13. A valve device as claimed in claim 

12, wherein the valve tube and the cylinder 

of each of the said flow control valves are 85 
respectively arranged to communicate with 
the fluid oudet and the fluid inlet of the 
flow control valve, and the fluid inlet of at 
least one of the flow control valves is in 
communication with a respective annular 90 
gap that is formed between mutually adja- 
cent axially-extending surfaces of the piston 
and the cylinder of each of the flow control 
valves to provide the by-pass path asso- 
ciated therewith and is bonded, in the direc- 95 
tion opposite to that in which the piston is 
resiijcnUy biased, by a sealing ring received 
in a circumferentially-extending peripheral 
groove in the piston, the said groove com- 
municating with an aperture in the closure 100 
face of the piston by way of a throttling 
duct, and the said sealing ring being formed 
so as to permit fluid to flow from the said 
annular gap via the said peripheral groove 
to the throttling duct but not from the 105 
throttling duct via the peripheral groove to 
the annular gap. 

* 4 \ A valve device as claimed in claim 

13. wherein the sealing ring received in the 
peripheral groove in the valve piston of each 110 
of the said flow control valves has sealing 
lips which bear in the axial direction against 
respective opposite radiaily-extendins faces 

of the groove. 

15. A valve device as claimed in claim 115 
13 or 14, wherein at least one of the said 
flow control valves includes a sealing ring 
arranged, coaxially in an annular chamber 
defined by the cylinder and the valve piston 

at the valve tube side thereof, so as to per- 120 
rnit fluid to flow from the fluid inlet of the 
flow control valve to the said valve tube side 
of the piston but not from that valve tube 
side to the fluid inlet. 

16. A valve device as claimed in claim 125 
15, wherein the or each sealing ring arranged 

in the annular chamber of a respective one 
of the said flow control valves has sealing 
hps which bear in the radial direction against 
respective opposite circumferentially-extend- 130 
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ing surfaces defining the annular chamber. 

17. A valve device as claimed in any 
one of claims 13 to 16 when claim 12 is 
read as appendant to claim 11, wherein the 

5 annular gap formed between the mutually 
adjacent axially-extending surfaces of the 
piston and the cylinder of the said first one 
of the flow control valves is bounded, in 
the direction in which the piston is re- 

10 siliently biased, by a further sealing ring 
preventing communication between the fluid 
inlet of the flow control valve and the annu- 
lar gap, and is in communication with a 
duct which opens into the cylinder of the 

15 said second one of the flow control valves at 
a point which, except when the piston of the 
said second one of the flow control valves is 
displaced into its valve-opening position, is 
sealed from the annular gap formed be- 

20 tween the mutually adjacent axially-extend- 
ing surfaces of the piston and the cylinder 
of the said second one of the flow control 
valves. 

18. Incorporated in a pneumatic supply 
25 system for a plurality of pneumatic line cir- 
cuits, a valve device as claimed in any pre- 
ceding claim, the fluid inlets of the flow con- 
trol valves of the device being connected 
to a common pneumatic input line of the 



system and the fluid outlets of the flow con- 30 
trol valves being connected to respective 
pneumatic supply lines "for the pneumatic 
line circuits. 

19. In combination with a pneumatic 
brake system, a pneumatic supply system as 35 
claimed in claim 18, the said pneumatic sup- 
ply lines being connected to respective 
pneumatic line circuits of the brake system. 

20. A motor vehicle incorporating a 
brake system as claimed in claim 19. 40 

21. A pneumatic supply system substan- 
tially as hereinbefore described with refer- 
ence to any one of Figures 1, 2 and 3 of 
the accompanying drawings. 

22. A valve device substantially as here- 45 
inbefore described with reference to Figures 

4 and 5 of the accompanying drawings. 

23. A pneumatic supply system incor- 
porating a valve device as claimed in claim 

22. 50 
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